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Detailed Description 



1 . Name of Invention: Thick Denier Synthetic Fiber Filament Stretching Method 



2. Claims 



(1) A thick denier synthetic fiber filament stretching method characterized by, at the time of 
stretching a synthetic unstretched thread, stretching the unstretched thread with tension of 
0.01g/d~0.2g/d and by guiding to a supply roller such that there is changing of the relative 
position of each filament within the unstretched thread. 

(2) A thick denier synthetic fiber filament stretching method according to Claim 1 wherein there 
is guiding to the supply roller while acting such that thread thickness becomes approximately 
half the unstretched thread thickness within the unstretched thread package. 

3. Detailed Description of the Invention 
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This invention is a stretching method for a multiple filament of synthetic fiber of large total 
denier, and is in particular related to methods that obtain a symmetrical product through weaving 
thread performance that has caused improvement of stretching ability for a thick denier multiple 
filament unstretched thread. 

A thick denier multiple filament synthetic fiber, and especially a nylon or polyester fiber, is 
superior in mechanical performance, and therefore is used as a raw material for industrial 
materials. For example, it is utilized as a constituent in products such as tire cords, sailcloth, 
tarpaulins, fishing nets, and ropes. With raw materials for such as tire cords and ropes, because 
there is sought performance such as high strength, high elasticity, and dimensional stability, there 
is manufacturing by executing great stretching and high temperature thermal processing of the 
unstretched thread, but these rigorous stretching conditions not only become causes that 
markedly aggravate the stretching operations but also decrease the quality of the product raw 
fiber. 

This invention method has as its purpose, at the time of manufacturing a thick denier multiple 
filament of a synthetic fiber for an industrial material, the improvement of the stretching 
capability of the unstretched fiber and therefore the improvement of product quality. 

This invention yields the remarkable effect of enabling application of such as a polyester or 
polyamide fiber, and it especially appUes to those for which the unstretched thread denier is 3000 
denier or more. 

Regarding former methods of stretch thermal processing of thick denier threads, there are offered 
various stretch thermal processing conditions, but during stretching of a polyester or polyamide 
unstretched thread there is extreme instability in the stretching operation capability, which draws 
while causing a decrease of the stretching capability, performs stretching with division to many 

stages, and decreases the stretching speed. 

The inventors performed various investigations into these causes and attained the present 
invention. 
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Specifically, this invention is a thick denier synthetic fiber filament stretching method 
cha-acterized by, at ttie time of stretching a synthetic unstretched thread, stretching the 
unstretched thread with tension of 0.01g/d~0.2g/d and by guiding to a supply roller such that 
there is changing of the relative position of each filament within the unstretched thread. The 
spinning speed during average manufacture of thick denier multiple filament thread is 
20{)m/min~600m/min, and this offers stretching for unstretched thread of low orientation in 
comparison to general garment thread. 

Because the filament quantity is great with thick denier thread, and because single thread denier 
is great, there are many cases wherein there is no uniformity for the moisture and oil adherence 
amounts of the direction perpendicular to the fiber direction (hereafter, "thread thickness"), and 
moreover there is generation of filament blemishes in the thread thickness direction because of 
properties fa-ansformation between filaments due to the hole arrangement at the spinning 
discharge port fitting at time of spinning and because it is nearly impossible to make completely 
equal the cooling conditions. Furthermore, factors such as traverse tension at the time of package 
formation during the winding process, thread pressure within the package, and the moisture ratio 
and oil disti'ibution at the package end face are primary causes denying maximum utilization of 
unstietched thread performance. 

Normally, when an unstretched thread released fi-om an unstretched thread package is a multiple 
filament, tiiere is a flattened shape with widening in the thread tiiickness direction due to package 
thread pressure and thread line tension. Additionally, a flattened shape results firom thread line 
tension when an unstretched thread is on a supply roller. With the sti:etching method that was 
generally performed with the former technology, because of guidance onto the supply roller of 
the unstretched thread in the flattened shape as released from tiie package, there was generation 
of such as thread shake, unraveling, and fiizz. 

As the result of the various investigations of the causes described above, the inventors 
discovered that there can be caused improvement of sti-etching operation performance by 
supplying to the stietching machine with obtaining of physical symmetry for causes that result in 
uncontioUable defects at the time of unsti-etched thread manufacturing. Specifically, this is 
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attained by offering stretching with tension of 0.01g/d~0.2g/d on unstretched thread, and 
preferably at 0.02-0. Ig/d tension, and by guiding to the suppHer roller such that there is 
changing of the relative position of each filament within the unstretched thread. 

For example, when using a stretching method for polyester fiber, there is utilized a heat 
application roller, but with the method of this invention, because there is guidance to the supply 
roller such that it changes the relative position of each filament within the unstretched thread, 
there is mixing of the unstretched filaments and pulling alignment between the filaments, and 
because there is contemporaneously a tendency to increase symmetry for the distribution of such 
as moisture content and oil content, and to decrease generation during stretching of thread shake, 
unravelling, and fuzz, it becomes possible to estabUsh a higher degree of stretching, and to cause 
effective implementation of product weaving thread performance. 

With this invention, the changing of the relative position of each filament within the unstretched 
thread is performed such that each filament position within the thread does not become identical, 
for the flattened condition in the package of unstretched thread and for the flattened condition on 
the supply roller. 

To change the relative position of each filament within the unstretched thread there can be, for 
example, estabUshing of a guide that enables changing of the tiiread thickness of the unstretched 
thread, causing of operation to pass the unstretched thread tiirough the guide, and especially 
changing of the thread thickness in the lengthwise direction of the unstretched thread of flattened 
condition. In this case, it is preferred to make tiie thread thickness approximately half of thread 
thickness at the unstretched thread package. 

The following section describes a concrete example of the stretching method of this invention 
according to the drawings, and Figure 1 is a basic drawing of the stretching device for executing 
the stretching method of the former technology, within which thread line Y passes through guide 
2 from unstretched thread package 1, is stretched between supply roller 3 and stretching rollers 4 
and 5, and is subsequently wound on package 6. Item 7 is a separator roller that adjusts the 
winding pitch of each roller. At this point, thread line Y is guided while applying tension with 
supply roller 3 in order to prevent thread shake on supply roller 3, but when only tension is 
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applied there is generated thread unravelling on stretching rollers 4 and 5, and this easily causes 
fuzz and separation. Figure 2 is a basic drawing of a section of the stretching device for 
describing this invention, and thread line Y from package 1 is passed through guide 2 and then 
through tension application device 8 and thread thickness regulating guide device 9 to assure 
approximately half of tiie Ihread thickness, and then wound by supply supply roller 5 and 
separator roller 7. 

Next, there is winding to a stretching roller (not shown in drawing) that possesses a separator 
roller, and there is winding to a package after stretching. 

Figure 3 is a drawing showing a concrete example of thread thickness regulating guide device 9 
for setting to approximately half the thread thickness. Normally, unstretched thread line Y 
released from the unstretched thread package becomes a flattened shape widened in the thread 
thickness direction due to such as package pressure and thread line tension, as shown by 
component A of Figure 3. With thread thickness regulating guide device 9, as thread line Y 
advances from component A to component B, it is piled such that the thread line is folded, and 
the thread thickness becomes approximately half of the thread thickness at the unsfretched thread 
package. 

In this way, the thread thickness is set to approximately half the unstretched thread thickness, and 
while operating such that there is changing of the relative position of each filament within the 
unstretched thread, by guiding to supply roller 3 with thread hne tension within a range of 
0.01~0.2g/d, there is mixing of the unsfretched thread, and there is tendency for the causing 
symmetry for Ihe distribution of such as the water content and oil content contemporaneous with 
pulling alignment between the filaments, thereby reducing generation of such as thread shake 
during stretching and thread unravelling on the stretching roller, and efficient attaining of 
weaving thread performance by improvement of the stretching capability. 

Furthermore, as a device for setting to approximately half the thread thickness, there is no 
limitation to the thread thickness regulating guide device shown in Figure 3, and the structure is 
acceptable as long as it is one that enables a providing of the previously described effect. 
Moreover, there is no absolute necessity to estabUsh a tension application device as long as 
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tension can be sufficiently applied by a device for setting to approximately half of the thread 
thickness. 

Working Example 

Table 1 shows the results of the stretchmg polyester unstretched thread 10000d/300f with a 
stretching device in conformance with Figure 2. Furthermore, supply roller temperature was 
made 110°C, first stage stretching roller temperature made 100°C, second stage stretching roller 
temperature made 170°C, and winding speed made 300m/min, the thread line winding quantity 
of the rollers was made 8 times, 4 times and 10 times, respectively, and the stretching degree and 
the second stage was made 1 .2 times. 

Table 1 



M 


If 


Wor TensDit 


Thread 
Thickness 
Iksgidaling 
Ouide Device 


stretching 
Degree 


Stretching 
Capability 


1 


1 0 0 


0.01 


Present 


6,m 


A 


2 


2 0 0 


0.02 


Preserrt 


6.60 


0 


5 


5 5 0 


0.055 


Present 


6.60 


o 


4 


$50 


0.05$ 


Absent 


6.60 


X 


5 


5 S 0 


0 . OS j> 


Present 


6,60 


O 


6 


10 0 0 


0 . 1 


Absent 


6 .60 


X 


7 


^000 


0 . 1 


Presem 


6.60 


o 


8 


2 0 0 0 


0 , 2 


Presenet 


6.60 


A 



In Table 1, determination of stretching capability is a comparison of separation and stretching 
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filzz during stretching, and as the determination standard, the circle mark appHes when roller 
winding fuzz is within 10 times/kg (stretched thread) with no separation during stretching, the 
triangle mark applies when roller winding fuzz is within 30 times/kg (stretched thread) with no 
separation during stretching, and the X mark is applied when roller winding fuzz is more than 30 
times/kg (stretched thread) or there is separation during stretching. 

As is clear from the above table, numbers 1, 2, 3, 5, 7, 8 were those which had implemented the 
stretching method of this invention, and especially numbers 2, 3, 5, 7 had superior ratings for 
stretching capability in comparison to numbers 4 and 6. Moreover, with numbers 4 and 6, 
favorable stretching capability was obtained only when there was adjustment of the tension 
immediately prior to the supply roller. 

4. Brief Description of the Drawings 

Figure 1 is a basic drawing of a stretching device for execution of the former stretching method. 
Figure 2 is a basic section drawing showing one example of the stretching device for execution 
of the stretching method of this invention. Figure 3 is a perspective drawing showing a concrete 
example of the thread thickness regulating device. Y: Thread Line. 1: Unstretched Package. 3: 
Supply Roller. 4, 5: Stretching Rollers. 7: Separator Roller. 8: Tension AppUcation Device. 9: 
Thread Thickness Regulating Guide Device. 

AppUcant: Unitika, Ltd. 
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Fig. 1 
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